Obesity leads to both an increase in adipocyte number (hyperplasia) and size (hypertrophy). The adipocyte developmental pathway can be resolved and studied in three distinct steps: 1) adipocyte lineage commitment; 2) mitotic clonal expansion; and 3) terminal differentiation into adipocytes. Hyperplasia is due to step 1&2 while hypertrophy is due to step 3. All three steps can be mimicked and studied separately by using established stem and preadipocyte cell lines in culture.
Obesity leads to both an increase in adipocyte number (hyperplasia) and size (hypertrophy). The adipocyte developmental pathway can be resolved and studied in three distinct steps: 1) adipocyte lineage commitment; 2) mitotic clonal expansion; and 3) terminal differentiation into adipocytes. Hyperplasia is due to step 1&2 while hypertrophy is due to step 3. All three steps can be mimicked and studied separately by using established stem and preadipocyte cell lines in culture.
C3H10T1/2 is a pluripotent stem cell line, it has the potential to develop bone, muscle and fat cells. We recently identified a factor and developed conditions that cause 10T1/2 stem cells to commit to the adipocyte lineage in cell culture. Moreover, this process can be recapitulated in vivo. Treatment of 10T1/2 stem cells with our usual adipocyte differentiation protocol does not provoke commitment or differentiation, as indicated by failure to express cytoplasmic triglyceride or adipocyte markers. Only after initial exposure to BMP4, followed by treatment with differentiation inducers, do C3H10T1/2 stem cells enter the adipose development pathway and give rise to cells that express the adipocyte phenotype. We have been able to verify these findings in an in vivo context. 
3T3-L1 is a committed preadipocyte cell line.Treatment with a mixture of differentiation inducers, initiates a cascade of events including the synchronous reentry of the cell cycle for 2 rounds of mitosis, a process referred to as mitotic clonal expansion which is required for subsequent terminal adipocyte differentiation. Upon induction of differentiation, C/EBPβ is expressed immediately but is unable to bind

